Rapid cell death induced by methyl mercury in suspension of cerebellar granule neurons.
We have further investigated the cytotoxicity of methyl mercury (MeHg) in cerebellar granule neurons isolated from 5-12-day-old rats. At 20 microM MeHg adenosine triphosphate (ATP) levels were reduced to 30% of control within 15 minutes and 1% of control at three hours (h), while cell viability assayed by trypan blue exclusion was reduced to approximately 80% and 20% of control, respectively. When potassium cyanide (KCN) was used to reduce ATP levels greater than 95%, virtually no change in cell viability was observed during three h incubation. Potassium cyanide combined with cycloheximide and actinomycin D to inhibit ATP and macromolecule synthesis simultaneously caused substantially less cell death than that produced by MeHg. Comparable rates of cell death were obtained when the free-radical generating system, hypoxanthine plus xanthine oxidase, was included with KCN in the incubation. Murine hybridoma MHY206 cells, representing a non-neuronal cell type, were less sensitive to cell killing by MeHg compared to granule neurons at equivalent cell protein concentrations. A three h exposure to 20 microM MeHg resulted in the death of 96% of the granule neurons while only 27% of the hybridoma cells were permeable to trypan blue. The results suggest that additional cytotoxic mechanisms beyond perturbations of the main metabolic pathways are involved in the neurotoxic mechanism of action of MeHg in cerebellar granule neurons. The results also indicate that oxidative or free-radical-generating systems are capable of reproducing the temporal pattern of neuronal cell destruction manifested by MeHg.